INTRODUCTION
The number of patients with endometrial cancer, which is becoming the most frequent disease among gynecologic malignancies in Japan, has been increasing [1] . It is estimated that about 13,600 women were newly diagnosed with endometrial cancer in Japan in 2012 [2] . Although the management of endometrial cancer was based on surgery and adjuvant therapies, the types of hysterectomy, the selection criteria for lymphadenectomy or adjuvant therapies highly varied among facilities and clinicians. To standardize and integrate the management of endometrial cancer, the Japan Society of Gynecologic Oncology (JSGO) evaluated clinical evidences, discussed in consensus meetings, and published the first guideline for the treatment of endometrial cancer in 2006 [3] . This first edition guideline consisted of 7 chapters with 41 clinical questions (CQs) and answers accompanied by detailed comments and recommendation grade. The guideline has been revised periodically in 2009 and 2013 with minor changes and additional categories, but major indications are the same as the first edition (refer to the previous articles for minor information [3, 4] ). The JSGO also published the first guideline for ovarian cancer in 2004 and for uterine cervical cancer in 2007. Although these guidelines are now commonly referred to by gynecologic oncologists in diverse institutes all over Japan, there is no nationwide evaluation as yet about their influence on the management or outcome of patients with gynecologic cancer. To assess the effect of guideline introduction in our nation, the JSGO established a guideline evaluation committee comprising the JSGO members.
With collaboration between the JSGO and the Japan Society of Obstetrics and Gynecology (JSOG), the JSGO guideline evaluation committee has analyzed the data of the JSOG cancer registration system to evaluate the change of clinical practice or patient outcome brought about by the guideline introduction in endometrial, ovarian, and uterine cervical cancers, respectively. In this article, we report the results of endometrial cancer focusing on the publication of the first edition guideline in 2006 as a part of the JSGO guideline evaluation committee project. Epidemiological inspection was also performed to comprehend the trend of patient characteristics in Japan.
MATERIALS AND METHODS
The JSOG cancer registration system is the most detailed and one of the largest registration project about gynecologic malignant neoplasm in our country with well-organized inquiry system to minimize any errors or missing data. Data of all patients with endometrial cancer registered in the JSOG cancer registration system from 2000 to 2012 were provided and analyzed based on the approval by the ethics board of the Tokai University Hospital (13R-199), where the chief director of this project Mikio Mikami belongs.
The data consist of only epithelial malignancies including carcinosarcoma, which has been basically considered and treated as an aggressive subtype of endometrial carcinoma in Japan in concordance with accumulated evidence and the International Federation of Gynecology and Obstetrics (FIGO) statement [5, 6] . Any of mesenchymal tumors or other nonepithelial neoplasms were excluded from the registration criteria. The data include age; histological type; the differentiation grade for endometrioid adenocarcinoma; both FIGO stage and tumor, node, and metastasis (TNM) stage; treatment methods listed in time order; information about lymphadenectomy; status of lymph node metastasis; and outcome with overall survival (OS). If the first treatment method was surgery, the treatment listed right after the surgery was considered as adjuvant therapy. Radiation therapy was registered as either extra-beam radiation therapy (EBRT) or intracavitary brachytherapy (ICBT). No information about chemotherapy regimen was available. Outcome was surveyed 3 years and 5 years after initial registration. Only 3-year outcome was reported among cases registered from 2008 to 2010, and no outcome information was available for patients registered after 2011.
All the data were adopted for epidemiological survey and clinical trend analysis. The influence of guideline introduction on patients' OS was evaluated using the data reported between 2004 and 2009.
Cochran-Armitage trend test was adopted for all the trend tests. Competing risk model described by Fine and Gray [7] was employed for comparison of patients' OS, which was performed at a statistics center established in Clinical Research, Innovation and Education Center, Tohoku University Hospital. Outcome was analyzed using SAS ® version 9.4 (SAS Institute, Cary, NC, USA) and other statistical analyses were performed using SAS ® version 9.4 or JMP ® Pro 12.2.0 (SAS Institute). p-values less than 0.05 were considered to be significant in this study.
RESULTS

Patient characteristics
A total of 65,241 cases of endometrial cancer were registered in the JSOG cancer registration system between 2000 and 2012. Patient characteristics are shown in Table 1 . Either FIGO clinical staging criteria published in 1982 or FIGO postoperative staging criteria published in 1988 were adopted according to each case except for 2012 [8] . Postoperative staging criteria were employed for a majority of the patients whose primary treatment was surgery. The novel FIGO staging criteria published in 2009 were adopted for all the cases in 2012 [9] .
The number of registered cases increased over the years, resulting in approximately 3-fold increase in 2012 compared to that in 2000 (Fig. 1A) . This trend was similar to the estimated incidence of endometrial cancer in our country reported by the Monitoring of Cancer Incidence in Japan (MCIJ) project (Supplementary Fig. 1A ) [2] . Comparing these, it was found that about half of patients with endometrial cancer were registered to the JSOG cancer registration system each year. The number of facilities participating in the JSOG registration system also increased, especially after the first guideline publication in 2006 (Fig. 1A) .
When stratified by age, it was obvious that the proportion of older patients showed an increasing trend (Fig. 1B) . The trend test revealed that the number of patients aged >60 years had significantly increased during the analyzed period (p<0.001). In parallel, it is also worth mentioning that the proportion of cases with serous adenocarcinoma showed a statistically significant increase (p<0.001), as shown in Fig. 1C , even though endometrioid adenocarcinoma still occupied >80% of the cases in 2012. As serous adenocarcinoma and clear cell carcinoma are the representative subtypes of the so-called "type II" endometrial cancer [10] [11] [12] , the trend of the total proportion of both subtypes was also assessed and a 3/13 https://ejgo.org https://doi.org/10.3802/jgo.2017.28.e76
Evaluation of endometrial cancer guideline significant difference was observed (p<0.001). This result indicated that type II endometrial cancer has been rapidly increasing in Japan.
Because type II endometrial cancer is more common among older patients [12] , an additional trend test was performed to validate the relationship between age distribution and the total proportion of serous/clear cell carcinoma. A significant difference was observed in this trend test, suggesting that age and frequency of serous/clear cell carcinoma positively correlated with each other (p<0.001, Supplementary Fig. 1B ). Taken together, it is plausible to consider that the incidence of type II endometrial cancer in older patients is drastically increasing in the Japanese population.
There were no obvious proportional changes in FIGO stages except for 2012, where the different staging criteria were adopted ( Supplementary Fig. 1C ).
Clinical trends in treatment
Treatment strategies presented in the guideline are well documented in the articles published previously [3, 4] . Simplified summary is also available in Supplementary Fig. 2 . CQs and answers in the guideline recommend hysterectomy with salpingo-oophorectomy as an essential surgical procedure. In terms of lymphadenectomy, the guideline mentions that lymphadenectomy is informative and meaningful to determine accurate cancer stage by histological inspection, but does not guarantee the advantage of lymphadenectomy on patient survival with reference to some conflicting clinical research results [13] [14] [15] [16] [17] . On the other hand, the guideline also indicates that lymphadenectomy can be omitted for patients with only low risk of lymph node metastasis or recurrence in the context.
1) Primary treatment and lymphadenectomy
To assess the influence of guideline introduction on the frequency of lymphadenectomy, patients who initially received surgery were divided into pre-(2000-2006) and post-(2007-2012) guideline publication periods. The χ 2 test revealed a significant difference in the frequency of lymphadenectomy between these 2 groups ( Table 2) . To further assess the relationship between the risks of recurrence/lymph node metastasis and the frequency of lymphadenectomy, these patients were distributed according to their clinical stages as shown in Table 2 . Patients registered in 2012 were excluded from this assay because staging criteria were different from others. Cases without detailed stage information were also excluded. The proportion of lymphadenectomy procedures tended to decline in all stages after the guideline publication. Significant differences were observed in stages Ia, Ib, IIa, and importantly in IIIc by the χ 2 test ( Table 2) . 
2) Adjuvant therapy
In contrast to the United States (US) and other countries, adjuvant chemotherapy was traditionally more common than adjuvant radiation therapy in Japan after 1990s [1] . Based on the result of a randomized controlled trial (RCT) targeting stage III or IV endometrial cancer patients [18] , the guideline recommends adjuvant chemotherapy with higher level of evidence than adjuvant radiation therapy for the high-recurrence risk cases defined as the Supplementary Evaluation of endometrial cancer guideline the guideline does not recommend adjuvant hormonal therapy. The proportion of adjuvant therapies from 2000 to 2012 is shown in Fig. 2B . Chemotherapy significantly increased among adjuvant therapies (p<0.001). It was observed that adjuvant therapy was integrated into chemotherapy in our country, which is concordant with the guideline statements.
3) Treatment for advanced stage patients
The guideline suggests multiple treatment options for advanced stage endometrial cancer patients including hysterectomy, cytoreductive or palliative surgery, chemotherapy, and radiation therapy. However, the indication is not as consistent as the one for stage I or II patients because cancer progression sites vary among cases and less evidence is available. When looking at the distribution of primary treatment by clinical stage, it is understood that surgery was selected in more than 90% of stage III cases, and even in around 60% of stage IVb patients (Supplementary Fig. 3A ). Significant proportion of stage IV patients also received lymphadenectomy, which suggests surgical tumor reduction has been valued in the treatment of endometrial cancer in our nation. Chemotherapy was mostly selected as a primary treatment in stage III or IV patients who did not receive surgical treatment initially (Supplementary Fig. 3B ). Further evaluation about multidisciplinary cancer management for advanced stage endometrial cancer patients was difficult with the current database.
Influence of the guideline on patient outcome
Patient outcome was analyzed to explore the contribution of guideline publication.
Competing risk model was employed, and death by other diseases was considered to be the competing risk. Survival curve of each stage based on cumulative incidence rate is shown in Supplementary Fig. 4 Focusing on the trend of adjuvant therapy demonstrated in the section "Adjuvant therapy" of Result, we further compared OS among patients who received adjuvant chemotherapy or adjuvant radiation therapy by multivariate analysis. Only FIGO stage I or II cases were determined to be eligible for this analysis to minimize potential confounding factors, as cancerous lesions were considered to be completely removed by surgery in most of these cases. Independent variables were age, year of registration, FIGO stage, histological subtype, and the influence of guideline publication. The results are shown in Table 4 . HR (0.598) of adjuvant chemotherapy against adjuvant radiation therapy was significantly low (p=0.003).
DISCUSSION
Together with the JSGO guideline evaluation projects for uterine cervical cancer and ovarian cancer (unpublished), this is one of the first reports to assess the influence of guideline 7/13 https://ejgo.org https://doi.org/10.3802/jgo.2017.28.e76
Evaluation of endometrial cancer guideline introduction on gynecologic cancer in Japan. The JSOG cancer registration database was found to be composed of approximately half of all endometrial cancer cases in Japan. The database also contained few missing information regarding patient characteristics owing to the inquiry system. These aspects make this nationwide evaluation meaningful and reliable.
It is estimated that westernization of lifestyle has affected the increase in the incidences of endometrial cancer, especially estrogen-related type I cancer in Japan and other countries [19] [20] [21] . Here we also indicated that the number of patients with type II endometrial cancer aged >60 years is rapidly increasing, which may be related to the growing aging society in Japan. The same observation has been reported in the US population [22] . Needless to say, type II endometrial cancer is more aggressive than type I cancer, but older patients are sometimes obliged to choose less invasive treatments according to their performance status or complications. Even though the number is still small compared with the endometrioid adenocarcinoma, it must be alerted that the future guideline should respond appropriately to this drastic increase in type II cancer as well as the increase in the total number of endometrial cancer cases.
Our investigation demonstrated that the frequency of lymphadenectomy had decreased during the analyzed period regardless of the risk of lymph node metastasis or recurrence, Evaluation of endometrial cancer guideline which makes an interesting contrast with the trend in the US. Melamed et al. [23] reported that the frequency of lymphadenectomy in the US declined after 2007 primarily among patients with low risk of lymph node metastasis, but no significant change was observed in the patients who were found to have lymph node metastasis. We could not conclude to what extent the guideline had influenced the selection of lymphadenectomy in our country because the guideline has neutral attitudes toward lymphadenectomy for patient outcome. Some important clinical studies on lymphadenectomy have been reported which can affect the trend of lymphadenectomy after the first edition guideline publication [24] [25] [26] , but it is still controversial, even in the guideline of the latest version, as to who will truly obtain benefits by lymphadenectomy and who will not. At least, the results in this study suggest that the indication for lymphadenectomy was judged based not on the risk evaluation but on other factors in a significant number of cases. The increase in the number of older patients with poor performance status or severe complications can be one possible factor. The growing diversity of participating facilities may also affect the total proportion of lymphadenectomy procedures. Unfortunately, our data do not harbor enough information to examine these possible confounding factors. Overall, we estimate the influence of guideline publication is limited in terms of frequency of lymphadenectomy.
The trend of adjuvant therapy is another interesting issue. In contrast to the guidelines in other countries, which are based more on adjuvant radiation therapy [27-30], our guideline emphasizes on the benefits of adjuvant chemotherapy. The results of this study revealed that adjuvant therapies have been integrated into chemotherapy as recommended in the guideline. It should be highlighted that adjuvant chemotherapy was common in Japan even before the guideline publication [1] . Several studies pointed out the shortage of radiation oncologists or facilities in Japan in comparison with the US [31] [32] [33] . Besides evidences from clinical trials mentioned in the results section, the limited accessibility to radiation therapy might also be in the background.
We showed the possible advantage of adjuvant chemotherapy against adjuvant radiation therapy, implying indirect influence of the guideline on patient survival. After the publication of the guideline in 2006, several RCTs comparing adjuvant radiation therapy and chemotherapy for intermediate-or high-recurrence risk groups have been reported, in which no significant difference was observed [34, 35] . However, a meta-analysis reported in 2011 supports our result by indicating a small benefit of adjuvant chemotherapy over radiation therapy [36] . At the same time, it should be emphasized again that the direct influence of the guideline publication on patient outcome was not verified in this study, and our retrospective examination missed several information indispensable to minimize confounding factors such as performance status, types of hysterectomy, cytoreductive status in primary surgery, area of lymphadenectomy (except for 2012), status of venous or lymphatic invasions, regimens of chemotherapy or radiation therapy, and types of facilities. The result of this study should be interpreted very carefully.
Guidelines should reflect the global trend brought about by the progression of novel treatment strategies and updated evidences. Thus, guidelines are required to be revised periodically. Simultaneously, we should evaluate the guideline at a certain interval to confirm its influence on the clinical practice. Furthermore, these retrospective inspections will uncover the conflicting issue that should be discussed in future prospective studies. The long-term purpose of this guideline evaluation is to establish novel evidence-based guideline through proposing clinical trials based on highly qualified retrospective analyses.
The JSOG cancer registration project has established unique, one and only database in our nation. Here, we would like to propose some modifications as there were several limitations in the data available. The current database does not contain aforementioned information which can reduce unfavorable biases and lead to more reliable results for future evaluation. In addition, the proportion of patients without outcome information should be smaller for more trustworthy assessment. It would be ideal if all this information is involved in the future registration. However, it can be easily understood that if the registration system gets more complicated, then more effort will be required for all participants. It is desirable to modify the registration system and obtain a more sophisticated database with detailed information in collaboration with JSOG, JSGO, and every participant for a more reliable guideline evaluation and better cancer management.
In conclusion, although this is a retrospective study with limited information, we demonstrated the possible influence of guideline introduction on clinical trends and patient survival through nationwide assessment. Continuous evaluation with improved database is desirable to comprehend the effect of guidelines more precisely, and to contribute to better patient outcome.
